A battery of 37 tasks was assembled for neuropsychiatric assessment of cognitive functioning, motor control, perceptual abilities, vigilance, and neuromaturational status. In order to determine developmental changes within a normal population, a test battery was administered to 90 middle-class grade school children (50 boys and 40 girls), who ranged in age from 4 to 14. Statistical assessment of left-and righthanded differences produced only one significant finding, which was probably due to environmental adaptation. The only clear sex difference indicated a gross motor advantage for boys walking backward on the balance beam. All 37 tests correlated with age-with true value correlations ranging from .39 to .87.
Children with various types of neurological, psychiatric, and behavioral difficulties have trouble with fine and gross motor coordination, attending to tasks, and processing information (Graham and Rutter 1968; Cohen 1976; Rutter 1977) . In the investigation of certain childhood disorders-the attention deficit syndromes and learning disabilities-the study of motor and cognitive competencies, has assumed special importance because of the concept that they may reflect the underlying psychobiological substrate for the behavioral syndrome (Shaywitz 1982) . For all children, the measurement of behavioral competence may help define a treatment strategy and provide a means of assessment of change. Numerous laboratory procedures, standardized tests, and batteries of measures have been described (Knobloch and Pasamanick 1962; Bialer, Doll, and Winsberg 1974; Kalverboer 1975; Peters, Romine, and Dykman 1975) . However, no single test or battery has achieved broad recognition, nor has the clinical usefulness or relevance of such measures been clearly revealed. A clinician may carefully assess a child's fine motor control, sequential movements, and ability to stand still as part of the diagnostic process. But what does the clinician then do with this information? How should it be interpreted? Do the measures reveal an underlying cognitive or maturational factor? Are measures so highly interrelated that for most purposes they are redundant? How do they relate to historical and observational data and to clinical response to intervention? To approach these questions, a battery of 37 tasks was assembled to span the following areas of neuropsychiatric assessment: cognitive functioning, motor control, perceptual abilities, vigilance, and neuromaturational status. The battery contained standardized tests, tests often used by clinicians, and newly devised measures of specific skills; the battery was designed to complement the data generated by clinical assessment, historical reconstruction, and the Yale Neuropsychiatric Assessment Scales (Shaywitz 1982) . This report describes the test battery and interrelations among measures. A companion report describes its clinical validity (Harcherik et al. 1982) .
SCHIZOPHRENIA BULLETIN

Overview of the Battery
Fine motor abilities were measured by the child's ability to manipulate small objects and execute small, skilled actions; gross motor skills were measured by coordination in movement through space; and perceptual motor skills were assessed by the child's ability to attend, and motorically respond, to a changing physical target.
Vigilance was measured by the child's ability to persist in completing a task, as well as by skill in the continuous performance of the task. Neuromaturational level was measured by clinical tests frequently used to define nonlocalizing, "soft" neurological signs (Shaywitz 1982) . Cognitive measures were four subtests of the Wechsler Intelligence Scale for Children (WISC-R), which assesses verbal and performance*ĉ ompetence: block design, mazes, coding, and similarities. Children's behavior during the testing was scored using a validated rating scale that has questions in five domains (activity, attention, sociability, zestfulness, mood, and verbal expressiveness) (Dibble and Cohen 1974; Cohen, Dibble, and Grawe 1977) . (See table 1 for a list of tasks.)
Population
To determine developmental changes within a normal population of school children, we used the test battery with a group of 90 middle-class grade school children (50 boys, 40 girls), who ranged in age from 4 to 14 years (mean = 8 years, 3 months). All the children were in the correct grade for their age; were functioning at grade level by teacher assessment, and, for the older grades, by standardized achievement tests; were thought to be emotionally and behaviorally normal by teachers, parents, and tester; and were physically healthy.
Procedure
Testing was performed in the children's schools in a small, quiet room to which the child was accompanied by the tester, after a brief familiarization in the classroom. During the first few minutes of the testing session, the examiner talked with the child, showed the child some of the materials, and established rapport. The tasks were introduced as games, and most looked like toys. Attention to the tasks was encouraged by praise; conversation during the testing was kept to a minimum.
For some tasks, there was an allotted length of time, and the child was encouraged to go as quickly as possible; on other tasks, children were allowed to proceed at their own pace (table 1) .
Results
Subjects were divided into four age groups: 4 to 5 years, 6 to 8 years, 9 to 11 years, and 12 to 14 years. Table 2 gives the means and deviations for each task for each age group. Sample size varies among tasks because not all children completed all tasks. Some tasks involving coordination or vigilance were not completed by younger children. Also, because they were just learning to write, many of the younger children could not provide meaningful data on the alphabet-writing task.
Left-right preference was determined by which limb was used by the child for throwing, kicking, and writing. Criterion for dominance was two of the three. Seventy-five children (84 percent) were considered right-handed, and the remainder (16 percent) were left-handed. Statistical assessment of differences between left-and right-handed children (t test) produced only one significant difference. In one test of fine motor coordination (on a fingertapping task), when children used their left hands, left-handed children tapped faster than righthanded children; when children used their right hands, lefthanded children tapped as fast as right-handed children. This lefthanded advantage probably represents the adaptation of left-handed children to a predominantly righthanded world, rather than an intrinsic difference in fine motor abilities. In analyzing data in which handedness was an issue, results were dichotomized by dominant and nondominant hand.
Only one of the tasks showed a clear sex difference: The gross motor task of walking the 4-inch balance beam backward showed an advantage for boys (t = 2.45, p = .02). Since no other tasks revealed a sex difference, data analysis combined the sexes.
The entire set of 37 tests correlated remarkably with age, with true value correlations ranging from .39 to .87, and probability of correlation occurring by chance of less than .05 (table 3) .
Comment
In general, for this population of normal children, the tasks all seemed to reflect a global developmental trend between the ages of 4 and 14 years. On several tasks, the years between 6 and 8 appeared to their reaction time from the first to second blocks of trials and were only mildly distracted by the music; the music may have increased their responsivity in following trials. The transition between these two responses to the reaction time task occurred in the 6-to 8-year-old group. In summary, the broad range of measures used in this study reflect an underlying maturational process, accounting for their intercorrelations and correlations with age, as well as individual differences. In the definition of diagnostic subgroups, the distinction between maturational delay and distinctive diagnostic difference depends on the profile of a child's performance, as well as on historical and theoretical considerations. The clinical validity of this battery of measures will be described in a complementary paper. However, measures such as those presented, when seen in the context of welldefined norms, provide one approach to the specification of an individual child's abilities. Taken in conjunction with other sources of information, they may help describe areas in need of ameliorative intervention and changes in functioning coincident with psychological, behavioral, and pharmacological treatment.
